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<160> 55 
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<210> 1 
<211> 795 
<212> DNA 

<213> Escherichia coli 


<400> 1 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgaggatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
ggtggaaaat 600 
ctatcaggac 660 
tgaccgcttc 720 
tcgccttctt 780 
795 


1 


<210> 2 
<211> 264 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 ' 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 " 40 " 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 ~ 90 * 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 190 

Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 205 

Cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 
210 215 220 

Thr Arg Asp lie Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe 
225 230 235 240 

Leu Val Leu Tyr Gly lie Ala Ala Pro Asp Ser Gin Arg lie Ala Phe 


2 


245 


250 


255 


Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 3 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant E182G 


<400> 3 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcggggatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 
ccggctgtca 
gaatgaactg 
cgcagctgtg 
gccggggcag 
tgatgcaatg 
gaaacatcgc 
tctggacgaa 
catgcccgac 
ggtggaaaat 
ctatcaggac 
tgaccgcttc 
tcgccttctt 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

795 


<210> 4 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant E182G 
<400> 4 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 " 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 


3 


Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 


Val Pro Gly Gin 
100 

Val Ser lie Met 
115 

Ala Thr Cys Pro 
130 

Arg Thr Arg Met 
145 

Glu His Gin Gly 


Ser Met Pro Asp 
180 

Leu Pro Asn lie 
195 

Cys Gly Arg Leu 
210 

Thr Arg Asp lie 
225 

Leu Val Leu Tyr 


Asp Leu Leu Ser 


Ala Asp Ala Met 
120 

Phe Asp His Gin 
135 

Glu Ala Gly Leu 
150 

Leu Ala Pro Ala 
165 

Gly Gly Asp Leu 


Met Val Glu Asn 
200 

Gly Val Ala Asp 
215 

Ala Glu Glu Leu 
230 

Gly lie Ala Ala 
245 


Ser His Leu Ala 
105 

Arg Arg Leu His 


Ala Lys His Arg 
140 

Val Asp Gin Asp 
155 

Glu Leu Phe Ala 
170 

Val Val Thr His 
185 

Gly Arg Phe Ser 


Arg Tyr Gin Asp 
220 

Gly Gly Glu Trp 
235 

Pro Asp Ser Gin 
250 


Pro Ala Glu Lys 
110 

Thr Leu Asp Pro 
125 

lie Glu Arg Ala 


Asp Leu Asp Glu 
160 

Arg Leu Lys Ala 
175 

Gly Asp Ala Cys 
190 

Gly Phe lie Asp 
205 

lie Ala Leu Ala 


Ala Asp Arg Phe 
240 

Arg lie Ala Phe 
255 


Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 5 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant W91A 


<400> 5 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
gcgctgctat 
gagaaagtat 
tgcccattcg 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 


4 


atcgagcgag cacgtactcg gatggaagcc ggtcttgtcg atcaggatga tctggacgaa 480 

gagcatcagg ggctcgcgcc agccgaactg ttcgccaggc tcaaggcgag catgcccgac 540 

ggcgaggatc tcgtcgtgac ccatggcgat gcctgcttgc cgaatatcat ggtggaaaat 600 

ggccgctttt ctggattcat cgactgtggc cggctgggtg tggcggaccg ctatcaggac '660 

atagcgttgg ctacccgtga tattgctgaa gagcttggcg gcgaatgggc tgaccgcttc 720 

ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca tcgccttcta tcgccttctt 780 

gacgagttct tctga 7 95 


<210> 6 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant W91A 
<400> 6 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 " 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Ala Leu Leu Leu Gly Glu 

85 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 " 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 190 


5 


Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 *" 205 


Cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 

210 215 ^ 220 

Thr Arg Asp lie Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe 

225 230 235 240 


Leu Val Leu Tyr Gly lie Ala Ala Pro Asp Ser Gin Arg lie Ala Phe 
245 250 255 


Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 7 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant V198G 


<400> 7 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgaggatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 
ccggctgtca 
gaatgaactg 
cgcagctgtg 
gccggggcag 
tgatgcaatg 
gaaacatcgc 
tctggacgaa 
catgcccgac 
gggggaaaat 
ctatcaggac 
tgaccgcttc 
tcgccttctt 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

795 


<210> 8 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant V198G 
<400> 8 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 


Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 


6 


20 


25 


30 


Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 t 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 " 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 ^ ~ 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 " 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 *" 155 ^ 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 ^ 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 190 

Leu Pro Asn lie Met Gly Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 205 

Cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 
210 215 " 220 

Thr Arg Asp lie Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe 
225 230 235 240 

Leu Val Leu Tyr Gly lie Ala Ala Pro Asp Ser Gin Arg lie Ala Phe 
245 250 255 

Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 9 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 


7 


<223> Neomycin mutant D227A 


<400> 9 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgaggatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtgc 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
ggtggaaaat 600 
ctatcaggac 660 
tgaccgcttc 720 
tcgccttctt 780 
795 


<210> 10 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D227A 
<400> 10 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 


8 


Arg Thr Arg Met 
14 5 

Glu His Gin Gly 


Ser Met Pro Asp 
180 

Leu Pro Asn lie 
195 

Cys Gly Arg Leu 
210 

Thr Arg Ala lie 
225 

Leu Val Leu Tyr 


Glu Ala Gly Leu 
150 

Leu Ala Pro Ala 
165 

Gly Glu Asp Leu 


Met Val Glu Asn 
200 

Gly Val Ala Asp 
215 

Ala Glu Glu Leu 
230 

Gly lie Ala Ala 
245 


Val Asp Gin Asp 
155 

Glu Leu Phe Ala 
170 

Val Val Thr His 
185 

Gly Arg Phe Ser 


Arg Tyr Gin Asp 
220 

Gly Gly Glu Trp 
235 

Pro Asp Ser Gin 
250 


Asp Leu Asp Glu 
160 

Arg Leu Lys Ala 
175 

Gly Asp Ala Cys 
190 

Gly Phe lie Asp 
205 

lie Ala Leu Ala 


Ala Asp Arg Phe 
240 

Arg lie Ala Phe 
255 


Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 11 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D227V 


<400> 11 

atgattgaac aagatggatt 
ggctatgact gggcacaaca 
gcgcaggggc gcccggttct 
caagacgagg cagcgcggct 
ctcgacgttg tcactgaagc 
gatctcctgt catctcacct 
cggcggctgc atacgcttga 
atcgagcgag cacgtactcg 
gagcatcagg ggctcgcgcc 
ggcgaggatc tcgtcgtgac 
ggccgctttt ctggattcat 
atagcgttgg ctacccgtgt 
ctcgtgcttt acggtatcgc 
gacgagttct tctga 


gcacgcaggt tctccggccg 
gacaatcggc tgctctgatg 
ttttgtcaag accgacctgt 
atcgtggctg gccacgacgg 
gggaagggac tggctgctat 
tgctcctgcc gagaaagtat 
tccggctacc tgcccattcg 
gatggaagcc ggtcttgtcg 
agccgaactg ttcgccaggc 
ccatggcgat gcctgcttgc 
cgactgtggc cggctgggtg 
tattgctgaa gagcttggcg 
cgctcccgat tcgcagcgca 


cttgggtgga gaggctattc 60 
ccgccgtgtt ccggctgtca 120 
ccggtgccct gaatgaactg 180 
gcgttccttg cgcagctgtg 240 
tgggcgaagt gccggggcag 300 
ccatcatggc tgatgcaatg 360 
accaccaagc gaaacatcgc 420 
atcaggatga tctggacgaa 480 
tcaaggcgag catgcccgac 540 
cgaatatcat ggtggaaaat 600 
tggcggaccg ctatcaggac 660 
gcgaatgggc tgaccgcttc 720 
tcgccttcta tcgccttctt 780 

795 


<210> 12 
<211> 264 
<212> PRT 


9 


<213> Artificial sequence 
<220> 

<223> Neomycin mutant D227V 
<400> 12 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 

50 .55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 ^ 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 " 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 ~ 190 

Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 205 

Cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 
210 215 220 

Thr Arg Val lie Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe 
225 230 235 240 

Leu Val Leu Tyr Gly lie Ala Ala Pro Asp Ser Gin Arg lie Ala Phe 
245 250 255 


10 


Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 13 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D261G 


<400> 13 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgaggatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

ggcgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 
ccggctgtca 
gaatgaactg 
cgcagctgtg 
gccggggcag 
tgatgcaatg 
gaaacatcgc 
tctggacgaa 
catgcccgac 
ggtggaaaat 
ctatcaggac 
tgaccgcttc 
tcgccttctt 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

795 


<210> 14 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D261G 
<400> 14 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 
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85 


90 


95 


Val Pro Gly Gin 
100 

Val Ser lie Met 
115 

Ala Thr Cys Pro 
130 

Arg Thr Arg Met 
145 

Glu His Gin Gly 


Ser Met Pro Asp 
180 

Leu Pro Asn lie 
195 

Cys Gly Arg Leu 
210 

Thr Arg Asp lie 
225 

Leu Val Leu Tyr 


Asp Leu Leu Ser 


Ala Asp Ala Met 
120 

Phe Asp His Gin 
135 

Glu Ala Gly Leu 
150 

Leu Ala Pro Ala 
165 

Gly Glu Asp Leu 


Met Val Glu Asn 
200 

Gly Val Ala Asp 
215 

Ala Glu Glu Leu 
230 

Gly lie Ala Ala 
245 


Ser His Leu Ala 
105 

Arg Arg Leu His 


Ala Lys His Arg 
140 

Val Asp Gin Asp 
155 

Glu Leu Phe Ala 
170 

Val Val Thr His 
185 

Gly Arg Phe Ser 


Arg Tyr Gin Asp 
220 

Gly Gly Glu Trp 
235 

Pro Asp Ser Gin 
250 


Pro Ala Glu Lys 
110 

Thr Leu Asp Pro 
125 

lie Glu Arg Ala 


Asp Leu Asp Glu 
160 

Arg Leu Lys Ala 
175 

Gly Asp Ala Cys 
190 

Gly Phe lie Asp 
2 05 

lie Ala Leu Ala 


Ala Asp Arg Phe 
240 

Arg lie Ala Phe 
255 


Tyr Arg Leu Leu Gly Glu Phe Phe 
260 


<210> 15 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D261N 


<400> 15 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
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ggcgaggatc tcgtcgtgac ccatggcgat gcctgcttgc cgaatatcat ggtggaaaat 600 
ggccgctttt ctggattcat cgactgtggc cggctgggtg tggcggaccg ctatcaggac 660 
atagcgttgg ctacccgtga tattgctgaa gagcttggcg gcgaatgggc tgaccgcttc 720 
ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca tcgccttcta tcgccttctt 780 
aacgagttct tctga 795 


<210> 16 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D261N 
<400> 16 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
1 5 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 ~ 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 " 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 ~ 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 190 

Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 205 
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Cys Gly Arg Leu Gly 
210 

Thr Arg Asp lie Ala 
225 

Leu Val Leu Tyr Gly 
245 


Val Ala Asp Arg Tyr Gin 
215 

Glu Glu Leu Gly Gly Glu 
230 235 

lie Ala Ala Pro Asp Ser 
250 


Asp lie Ala Leu Ala 
220 

Trp Ala Asp Arg Phe 
240 

Gin Arg lie Ala Phe 
255 


Tyr Arg Leu Leu Asn Glu Phe Phe 
260 


<210> 17 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant F240I 


<400> 17 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 
gagcatcagg 
ggcgaggatc 
ggccgctttt 
atagcgttgg 
ctcgtgcttt 
gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
ggtggaaaat 600 
ctatcaggac 660 
tgaccgcatc 720 
tcgccttctt 780 
795 


<210> 18 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant F240I 
<400> 18 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 
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Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 ~ 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 "* 190 

Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 205 

Cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 
210 215 220 

Thr Arg Asp lie Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg lie 
225 230 235 240 

Leu Val Leu Tyr Gly lie Ala Ala Pro Asp Ser Gin Arg lie Ala Phe 
245 250 255 

Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 19 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant E182D 


15 


<400> 19 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgatgatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
ggtggaaaat 600 
ctatcaggac 660 
tgaccgcttc 720 
tcgccttctt 780 
795 


<210> 20 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant E182D 
<400> 20 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 " 75 ~ 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
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145 


150 


155 


160 


Glu His Gin Gly 


Ser Met Pro Asp 
180 

Leu Pro Asn lie 
195 

Cys Gly Arg Leu 
210 

Thr Arg Asp lie 
225 

Leu Val Leu Tyr 


Tyr Arg Leu Leu 
260 


Leu Ala Pro Ala 
165 

Gly Asp Asp Leu 


Met Val Glu Asn 
200 

Gly Val Ala Asp 
215 

Ala Glu Glu Leu 
230 

Gly lie Ala Ala 
245 

Asp Glu Phe Phe 


Glu Leu Phe Ala 
170 

Val Val Thr His 
185 

Gly Arg Phe Ser 


Arg Tyr Gin Asp 
220 

Gly Gly Glu Trp 
235 

Pro Asp Ser Gin 
250 


Arg Leu Lys Ala 
175 

Gly Asp Ala Cys 
190 

Gly Phe lie Asp 
205 

lie Ala Leu Ala 


Ala Asp Arg Phe 
240 

Arg lie Ala Phe 
255 


<210> 21 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D227G 


<400> 21 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgaggatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtgg 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
ggtggaaaat 600 
ctatcaggac 660 
tgaccgcttc 720 
tcgccttctt 780 
795 


<210> 22 
<211> 264 
<212> PRT 

<213> Artificial sequence 
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<220> 

<223> Neomycin mutant D227G 
<400> 22 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 190 

Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Asp 
195 200 ~ 205 

Cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 
210 215 220 

Thr Arg Gly lie Ala Glu Glu Leu Gly Gly Glu Trp Ala Asp Arg Phe 
225 230 235 240 

Leu Val Leu Tyr Gly lie Ala Ala Pro Asp Ser Gin Arg lie Ala Phe 
245 250 255 

Tyr Arg Leu Leu Asp Glu Phe Phe 
260 
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<210> 23 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D190G 


<400> 23 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgaggatc 

ggccgctttt 

atagcgttgg 

ctcgtgcttt 

gacgagttct 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 
ctacccgtga 
acggtatcgc 
tctga 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcggt 
cgactgtggc 
tattgctgaa 
cgctcccgat 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 
gagcttggcg 
tcgcagcgca 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 
gcgaatgggc 
tcgccttcta 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
ggtggaaaat 600 
ctatcaggac 660 
tgaccgcttc 720 
tcgccttctt 780 
795 


<210> 24 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D190G 
<400> 24 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 
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Val Pro Gly Gin 
100 

Val Ser lie Met 
115 

Ala Thr Cys Pro 
130 

Arg Thr Arg Met 
145 

Glu His Gin Gly 


Ser Met Pro Asp 
180 

Leu Pro Asn lie 
195 

Cys Gly Arg Leu 
210 


Thr Arg Asp lie 
225 

Leu Val Leu Tyr 


Asp Leu Leu Ser 


Ala Asp Ala Met 
120 

Phe Asp His Gin 
135 

Glu Ala Gly Leu 
150 

Leu Ala Pro Ala 
165 

Gly Glu Asp Leu 


Met Val Glu Asn 
200 

Gly Val Ala Asp 
215 

Ala Glu Glu Leu 
230 

Gly lie Ala Ala 
245 


Ser His Leu Ala 
105 

Arg Arg Leu His 


Ala Lys His Arg 
140 

Val Asp Gin Asp 
155 

Glu Leu Phe Ala 
170 

Val Val Thr His 
185 

Gly Arg Phe Ser 


Arg Tyr Gin Asp 
220 

Gly Gly Glu Trp 
235 

Pro Asp Ser Gin 
250 


Pro Ala Glu Lys 
110 

Thr Leu Asp Pro 
125 

lie Glu Arg Ala 


Asp Leu Asp Glu 
160 

Arg Leu Lys Ala 
175 

Gly Gly Ala Cys 
190 

Gly Phe lie Asp 
205 

lie Ala Leu Ala 


Ala Asp Arg Phe 
240 

Arg lie Ala Phe 
255 


Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


<210> 25 
<211> 795 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D208G 


<400> 25 

atgattgaac 

ggctatgact 

gcgcaggggc 

caagacgagg 

ctcgacgttg 

gatctcctgt 

cggcggctgc 

atcgagcgag 

gagcatcagg 

ggcgaggatc 

ggccgctttt 


aagatggatt 
gggcacaaca 
gcccggttct 
cagcgcggct 
tcactgaagc 
catctcacct 
atacgcttga 
cacgtactcg 
ggctcgcgcc 
tcgtcgtgac 
ctggattcat 


gcacgcaggt 
gacaatcggc 
ttttgtcaag 
atcgtggctg 
gggaagggac 
tgctcctgcc 
tccggctacc 
gatggaagcc 
agccgaactg 
ccatggcgat 
cggctgtggc 


tctccggccg 
tgctctgatg 
accgacctgt 
gccacgacgg 
tggctgctat 
gagaaagtat 
tgcccattcg 
ggtcttgtcg 
ttcgccaggc 
gcctgcttgc 
cggctgggtg 


cttgggtgga 
ccgccgtgtt 
ccggtgccct 
gcgttccttg 
tgggcgaagt 
ccatcatggc 
accaccaagc 
atcaggatga 
tcaaggcgag 
cgaatatcat 
tggcggaccg 


gaggctattc 60 
ccggctgtca 120 
gaatgaactg 180 
cgcagctgtg 240 
gccggggcag 300 
tgatgcaatg 360 
gaaacatcgc 420 
tctggacgaa 480 
catgcccgac 540 
ggtggaaaat 600 
ctatcaggac 660 
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atagcgttgg ctacccgtga tattgctgaa gagcttggcg gcgaatgggc tgaccgcttc 720 
ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca tcgccttcta tcgccttctt 780 
gacgagttct tctga 795 


<210> 26 
<211> 264 
<212> PRT 

<213> Artificial sequence 
<220> 

<223> Neomycin mutant D208G 
<400> 26 

Met lie Glu Gin Asp Gly Leu His Ala Gly Ser Pro Ala Ala Trp Val 
15 10 15 

Glu Arg Leu Phe Gly Tyr Asp Trp Ala Gin Gin Thr lie Gly Cys Ser 
20 25 30 

Asp Ala Ala Val Phe Arg Leu Ser Ala Gin Gly Arg Pro Val Leu Phe 
35 40 45 

Val Lys Thr Asp Leu Ser Gly Ala Leu Asn Glu Leu Gin Asp Glu Ala 
50 55 60 

Ala Arg Leu Ser Trp Leu Ala Thr Thr Gly Val Pro Cys Ala Ala Val 
65 70 " 75 80 

Leu Asp Val Val Thr Glu Ala Gly Arg Asp Trp Leu Leu Leu Gly Glu 

85 90 95 

Val Pro Gly Gin Asp Leu Leu Ser Ser His Leu Ala Pro Ala Glu Lys 
100 105 110 

Val Ser lie Met Ala Asp Ala Met Arg Arg Leu His Thr Leu Asp Pro 
115 120 125 

Ala Thr Cys Pro Phe Asp His Gin Ala Lys His Arg lie Glu Arg Ala 
130 135 " 140 

Arg Thr Arg Met Glu Ala Gly Leu Val Asp Gin Asp Asp Leu Asp Glu 
145 150' 155 160 

Glu His Gin Gly Leu Ala Pro Ala Glu Leu Phe Ala Arg Leu Lys Ala 
165 170 " 175 

Ser Met Pro Asp Gly Glu Asp Leu Val Val Thr His Gly Asp Ala Cys 
180 185 190 

Leu Pro Asn lie Met Val Glu Asn Gly Arg Phe Ser Gly Phe lie Gly 
195 200 205 

Cys Gly Arg Leu Gly Val Ala Asp Arg Tyr Gin Asp lie Ala Leu Ala 
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210 215 

Thr Arg Asp lie Ala Glu Glu Leu 
225 ~ " 230 

Leu Val Leu Tyr Gly lie Ala Ala 
245 

Tyr Arg Leu Leu Asp Glu Phe Phe 
260 


220 

Gly Gly Glu Trp Ala Asp Arg Phe 
235 " 240 

Pro Asp Ser Gin Arg lie Ala Phe 
250 " 255 


<210> 27 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide NeoforS 
<400> 27 

ttccagaagt agtgaggagg c 21 


<210> 28 
<211> 19 
<212> DNA 

<213> Artificial sequence- 
<220> 

<223> Oligonucleotide NeorevS 
<400> 28 

atggcaggtt gggcgtcgc 19 


y <210> 29 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide Neofor2 
<400> 29 

gaactgttcg ccaggctcaa g 21 


<210> 30 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 
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<223> Oligonucleotide IC49 


<400> 30 

cggcaaaatc ccttataaat ca 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide E182Gfor 
<400> 31 

gacggcgggg atctcgtcgt 

<210> 32 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide E182Grev 
<400> 32 

acgacgagat ccccgccgtc 

<210> 33 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide W91Afor 
<400> 33 

gggaagggac gcgctgctat tgg 

<210> 34 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide W9lArev 
<400> 34 

ccaatagcag cgcgtccctt ccc 


<210> 35 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide V198Gfor 
<400> 35 

ccgaatatca tgggggaaaa tggc 

<210> 36 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide V198Grev 
<400> 36 

gccattttcc cccatgatat tcgg 

<210> 37 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D227Afor 
<400> 37 

ctacccgtgc tattgctgaa g 

<210> 38 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D227Arev 
<400> 38 

cttcagcaat agcacgggta g 

<210> 39 
<211> 21 
<212> DNA 

<213> Artificial sequence 


<220> 


<223> Oligonucleotide D227Vfor 


<400> 39 

ctacccgtgt tattgctgaa g 


<210> 40 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D227Vrev 
<400> 40 

cttcagcaat aacacgggta g 


<210> 41 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D261Gfor 
<400> 41 

gccttcttgg cgagttcttc tgag 


<210> 42 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D261Grev 
<400> 42 

ctcagaagaa ctcgccaaga aggc 

<210> 43 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D261Nfor 
<400> 43 

gccttcttaa cgagttcttc tgag 


<210> 44 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D261Nrev 
<400> 44 

ctcagaagaa ctcgttaaga aggc 


<210> 45 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide F240lfor 
<400> 45 

ggctgaccgc atcctcgtgc tt 


<210> 46 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide F240Irev 
<400> 46 

aagcacgagg atgcggtcag cc 


<210> 47 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotid E182Dfor 
<400> 47 

gacggcgatg atctcgtcgt 


<210> 48 

<211> 20 

<212> DNA 

<213> Artificial 


sequence 


<220> 

<223> Oligonucleotide E182Drev 
<400> 48 

acgacgagat catcgccgtc 

<210> 49 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D190Gfor 
<400> 49 

catggcggtg cctgcttgc 


<210> 50 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D190Grev 
<400> 50 

gcaagcaggc accgccatg 

<210> 51 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D208Gfor 
<400> 51 

gat teat egg ctgtggccg 

<210> 52 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D208Grev 
<400> 52 

cggccacagc cgatgaatc 


<210> 53 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D227Gfor 
<400> 53 

ctacccgtgg tattgctgaa g 21 


<210> 54 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> Oligonucleotide D227Grev 
<400> 54 

cttcagcaat accacgggta g 21 


<210> 55 
<211> 2406 
<212> DNA 

<213> Cricetulus griseus 
<300> 

<310> PCT/EP/96/04631 
<311> 1996-10-24 
<312> 1997-05-01 


<400> 55 

gatctccagg 

agtgtccatg 

gtttatggga 

atcaggcttg 

aagtagaaaa 

acaatcgttg 

agttctttgg 

aaactatctt 

aatatcaatt 

tttaatttaa 

gtgtgtgtgt 

gcgcgcgcgc 

ggtgcactgt 

aactccaggt 

tttttattta 

cctggaacta 

ctcctgagtg 

agagattgtg 


acagccatgg 
tgtaaatgtg 
gtcagttcct 
gcagaaagtg 
tcaatgtgtt 
gggcatgtgt 
tggtgtatca 
cttatgtcct 
ctagcacctc 
ctaatttaac 
gtgtgtgtgt 
gcgctcggat 
gaaagtctga 
gtcaactctt 
tttatttttt 
gctcttgtag 
ctgggattaa 
tgtcacaagg 


ctattacaca 
tggagtatgc 
attcttcctt 
cattagctca 
tgctcatagt 
ggtcacatct 
atgcccttaa 
tgtccctcat 
agacatgtta 
cccaacactt 
gtgtgtgtgt 
cattctacct 
gggtaacttg 
tactgacaga 
gtttttcgag 
accaggctgg 
aggcatgcgc 
gtgtcatgtc 


gagaaaccct 
ttgtcatgcc 
tatgggggac 
cggagcctta 
gcaatcatta 
gaatagcagt 
aggggtcaac 
atttgaagta 
ggtaagtacc 
tttctttgtt 
gtgtgtgtgt 
tttgtttaaa 
ctggggtcag 
accatccaaa 
acagggtttc 
tctcgaactc 
caccaacgct 
gccctgcaac 


gtctggaaaa 
acatacagag 
ctggggactg 
tcattggcga 
tgtttcgaga 
agctccctag 
aacttttttt 
ttttattctt 
ctacaactca 
tatccacatt 
gtgtgtgtgt 
aaatgttagt 
ttctttccac 
tagccctatc 
tctgtggctt 
agagatccac 
tggctctacc 
cacccccccc 


acaaaaaatt 
gtagagggca 
aactcaggtc 
aagctctctc 
ggggaagggt 
gagaattcca 
ccctctgaca 
tgcagtgttg 
ggttaactaa 
tgtggagtgt 
gtgtgtgtgc 
ccaggggtgg 
tataggacag 
taattttagt 
tggaggctgt 
ctgcctctgc 
taattttaaa 
ccaaaaaaaa 


60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 
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aaaaaaaaaa 
agctctaggg 
ggggttacaa 
aatgtgtatt 
ttattaggaa 
ctacctttag 
gtgaggtgga 
tggggacagc 
gtcgaggact 
gtgaccatta 
agggccagga 
gcttcagctg 
ttccggccca 
cattcggccc 
actataacca 
aagaaagcga 
aaacaagccc 
ttgaaacatt 
aaacggagcg 
aggcacttgc 
gcggctcttc 
gcttggggct 
atgtag 


acttcactga 
agtctcctgt 
cacaggtttt 
ttggaggcag 
gataagcatc 
ggatggaaga 
ggactgggag 
acatgttcct 
acagtcattt 
accgtttcac 
gggggctaca 
gctgagacgc 
taacccttcc 
catcccccgg 
gatagcccgg 
cgaaaaacta 
cctttaaagg 
ttaatgttgg 
cccgagctag 
gtggacgcct 
ctttccgatc 
tcccgcgtcg 


agctgaagca 
caaacagaat 
tgcatatcag 
cagagctaat 
ttctttatat 
aaagacattt 
agggcgcaac 
atttttccca 
tgcaggtttc 
gctgggaggg 
cggaagaggc 
cccagcaggc 
cttctaggca 
tcctcacctg 
atgtgtggaa 
caattcccag 
aaagcccctc 
gcacaccgtt 
tctggcactg 
aaggggcggg 
cgccatccgt 
ctctcaccct 


cgatgatttg 
ctcaacaggc 
gcattttatc 
agattaaaat 
aaaacaaaac 
agagggtgca 
cgctttaact 
ggatgggcaa 
cttactgtat 
cacgtgcggc 
cacacccgca 
tcctcggcta 
tttccggcga 
aatctctaac 
ctgcatcttg 
acagacttgt 
ttagtcgcat 
tcgaggaccg 
cgttagacag 
tctttcggcc 
ggtgagtgtg 
ggtcggcggc 


gttactctgg 
gcagcagtct 
taagctattt 
gagggaagag 
caaaccaaac 
atagaaaggg 
gtcctgtttt 
tctccacgtc 
ggcttttaaa 
tcagatgctt 
cttgggaaga 
caccttcagc 
ggacccaccc 
tctgactcca 
ggacgagtag 
gttacctctc 
cgactgtgta 
aaatgagaaa 
ccgcggtcgt 
gggaagcccc 
tgctgcgggc 
tctaatccgt 


ctggccaatg 
tttttaaagt 
cccagccaaa 
cccacacagg 
tggaggaggt 
cactgagttt 
gcctattttt 
caaacttgcg 
acgtgcaaag 
cctctgactg 
ctcgatttgg 
cccgaatgcc 
tcgcgccaaa 
gagtttagag 
ttttagcaaa 
ttctcatgct 
agaaaggcgt 
gagcataggg 
tgcagcgggc 
gttggtccgc 
tgccgctccg 
ctcttttcga 


1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2406 
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